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ABSTRACT 

More than 175 representatives from business, 
industry, government, and educational institutions gathered to 
discuss shared concerns about quantitative and problem-solving skills 
of the work force, linking mathematics education to the health and 
competitiveness of U.S. businesr; and industry. The primary goals of 
the conference were to bring the perspectives of business and 
industry to those concerned with reform in mathematics education, and 
to seek shared viewpoints that can serve as a collective focus for 
future collaborative actions. This report includes: (1) an 
introduction; (2) a brief sketch of the changing U.S. workplace; (3) 
a concise description of the changing American work force; (4) an 
essay on the present state of affairs as well as prospects for change 
within mathematics education; (5) a listing of some of the reported 
successful collaborative efforts in which business and industry have 
already supplied schools with talent, enthusiasm, expertise , 
equipment, and support; (6) an enumeration of ideas for increased 
corporate advocacy of mathematical reform efforts beyond direct 
intervention with the professional development of teachers and 
administrators; (7) a libt of working papers that are available upon 
request from the Mathematical Sciences Education Board; and (8) a 
list of participants from this Wellspring Symposium. (JJK) 



******************-**-*-------------------------*------ ««********-- 

- Reproductions suppliec by EDRS are the best that can be made 

- from the original document. 



Mathematics Education 



Wellspring of U.S. Industrial Strength 



* * ) 





"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 

Kathleen h. Holmay — 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERICi." 



U.S. DfPARTMENT OF EDUCATION 

OHict o( Educational Research mo improvement 

EDUCATIONAL RESOURCES INFORMATION 
j CENTER (ERIC) 

>a(»ht$ document has been reproduced at 
received "om the person or organisation 

originating it 

C Minor changes have been maot to improve 
'eproductton q iaitty 

e Pomtt of view of opinions stated »n this docu 

m»nt do not ^«c«*S*"'v represent otfiCis" 
OERl DOftidon or policy 



R E 



O R 



O F 



o s 



y 



MATHEMATICAL SCIENCES EDUCATION BOARD 

NATIONAL ACADEMY OF SCIENCES » NATIONAL ACADEMY OF ENGINEERING 
▼ INSTITUTE OF MEDICINE ▼ NAT'ONAL RESEARCH COUNCIL 



BEST COPY AVAILABLE 



1 Thr WrllspriiiK 



Ann-rik^i . 
. Workplace 



.4- 'llir'Chan^iMK . 

•■ ' American \Y.ork 

I on.v . 
■ '■ ■ 

6 Ntvdinl: A Nrw 
Approach U> 
Mallicinaiu ^ 
•Ktlucatkm 



V. 



fay X 



"Tjh- (•/</ wit -fta-t • 
hail tCn*l+ijr.is i#u's/* 



C. Van Symoris 



n S' 



10 Helping Change lo 
Happen 

14 Whal 1 anplovvrs V' 
t/au Do 



17 NVxl Steps 



*3 



is Lisi ol Working 



*i9...l-.isi.ol I-'articipviit* 




IKIC 



THE WELLSPRING SYMPOSIUM 




On December 25-16, 1988, representatives from business, industry, 
government, and education gathered to discuss shared concerns about the 
quantitative and problem-solving skills of the work force, linking mathematics 
education to the health and competitiveness of business and industry. The occasion 
tvas a national symposium, "Mathematics Education: Wellspring of U.S. Industrial 
Strength, " held as one of the inaugural events for the Arnold and Mabel Beckman 
Center of the National Academies of Sciences and Engineering in Irvine, California. 

An important goal of the conference was to bring the perspectives of business 
and industry to those concerned with reform in mathematics education, and to seek 
shared vietvpoints, a "common ground, 99 to serve as a focus for future collaborative 
actions. We are especially pleased that 53 corporations were represented at the 
symposium, which was sponsored by the Mathematical Sciences Education Board. 

We hope that everyone interested in improving communication between 
education and business will find these proceedings interesting and useful. 

We wish to express our gratitude to John Macomber, who gave generously of 
his time and organizational skills to bring this symposium to fruition, and to the 
Weingart Foundation for the support which made it possible. 

Frank Press 

President, National Academy of Sciences 
Robert M. White 

President, National Academy of Engineering 



What has brought 
is to this meeting is 
■•: shared conviction: 
: rat it is of vnai 
: % wortancv u> 
m prove the skills 
■/ rvery levet ot 
.\tnertcas work 
irce. L'pcotuina 
changes in how 
mathematics 
r aught can 
.<ubstantiailu 
contribute ro thu: 
improvement. " 
John D. Macomber 
Export-Import Bank 
of the United State* 
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A generation ago, American industry led the 
world. "Made in the USA" was synonymoiis with 
the best. The most reliable, innovative, ingenious, 
and prestigious products poured from our 
factories and workshops. 



A generation ago, American 
youth emerged from school 
with the basic skills needed to 
make products on mechanical produc- 
tion lines, to keep track of them in 
offices that ran on paper, and to fund 
them through financial markets that 
kept pace with the ticker tape and 
closed in mid-afternoon. And 
American workers looked forward to 
continual increases in a standard of 
living already the highest in the world. 

All that has changed. Today's 
worldwide, computer-driven, competi- 
tive economy demands workers with 
thinking skills, workers who can deal 
with computer terminals, automated 
equipment, and visual data displays; 
who can make estimates and solve 
problems; who have a mental "toolkit" 
of number-managing techniques. 
Many trades, crafts, and professions 
are undergoing extensive technologi- 
cal change. Workers now frequently 
form groups or teams, collaborating 
rather than working alone. More and 
more occupations require the ability 
to understand, communicate, use, and 
explain concepts and procedures 
based on mathematical thinking. 

Skills for Today's Workplace 

In many factories production 
workers no longer simply wield tools, 
they also monitor quality, look for 
problems, repair complex equipment, 
and plan work loads and procedures. 
Today's office workers manipulate a 
variety of high-technology machines 
and a veritable flood of information. 

Even banking, formerly as 
staid an occupation as one could find, 
now involves competition in a fast- 



changing, worldwide, 24-hour market- 
place with innumerable possibilities 
for investment, risk, and return. 
Bankers, who once might have simply 
quoted to clients available interest 
rates, now must understand and com- 
municate the fine points of complex 
accounts, credit arrangements, 
futures, and other financial instru- 
ments. "When I entered the banking 
business," Flavio Sa Carvalho of Bank 
of America stated at the symposium, 
"our mathematics needs were not 
ve» y sophisticated. Now, our applica- 
tions use a variety of complex mathe- 
matical functions, and employees 
must know their purposes, be able to 
evaluate or check their results, and 
explain them to the customers." 

The rucimcatary skills that sat- 
isfied the needs of the workplace in 
the past no longer suffice. The brute 
figuring that long dominated mathe- 
matics education is now done more 
quickly and reliably by calculators 
costing less that the book bags in 
which students carry them. Even 
complex computations that used to tax 
experts bent over hand-cranked 
machines now pour instantly from per- 
sonal computers that cost one-tenth 
the price of a car, or from mainframes 
with computing power unimagined a 
generation ago. 

Workers are less and less 
expected to carry out mindless, repeti- 
tive chores. Instead, they are engaged 
actively in team problem-solving, talk- 
ing with their co-workers and seeking 
mutually acceptable solutions. 




"Education must 
produce people 
to compete on a 
worldwide basis.. 
Gerald Dlnneen 
Honeywell 
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THE CHANGING AMERICAN WORK FORCE 



Unless educational outcomes change, demo- 
graphic trends alone will make it difficult for 
American schools to provide the mathematically 
competent work force the nation needs. 



'The customer for 
education is the 
employer in this 
country, and 
were not getting a 
qi zlity product if 
we have to spend 
$25 billion in 
remedial teaching." 
Sam Webster 
Dexa* Instruments 

"...Fewer than one 
applicant in ten is 
suitable for 
employment here... 
we need folks who 
are willing to use 
their minds and 
their hands 
simultaneously." 
Bill Pechstedt 

Sanford-Lwier 

"All employees 
will need to apply 
logical thinking to 
define problems* 
collect data % estab- 
lish facts, and draw 
valid conclusions. M 
Judy Whipple 
Briggs & Stratton 



The "baby bust M cohorts now 
moving into high school and 
college are much smaller than 
those of their older brothers and sis- 
ters. For generations, traditional preju- 
dices have encouraged mathematics 
achievement in only a portion of the 
population: middle-class white males. 
Females and non-white minorities — 
with the exception of Asian-Americans 
— were seen as both iess capable" of 
learning mathematics and "needing" it 
less. Many minority youngsters 
received — and still receive — inferior 
instruction. Many women were subtly 
shunted away from mathematics and 
toward more "suitable" subjects. Few 
received any encouragement to perse- 
vere when the going got difficult 
When the time came to enroll in 
advanced high school and college 
mathematics courses, the students 
who remained in the pipeline were 
disproportionately white and male. 

In the years to come, this tradi- 
tional source will fall short of filling 
the nation's quantitative reasoning 
needs. Between now and the year 
2000, only 15 percent of the net new 
entrants to the work force will be 
native-born white males. Because 
white birthrates have held steady, 
whites constitute a declining portion 
of the coming generation. In Southern 
California, for example, non-Anglo 
"minorities" already account for 53 
percent of youth. And women, another 
mathematically disadvantaged "minor- 
ity/ 1 now constitute a major compo- 
nent of the work force. 



Everyone Can Learn Mathematics 

"Equalize environments, and 
performance equalizes," insisted 
demographer Harold Hodgkinson of 
the Institute for Educational 
Leadership, one of the plenary speak- 
ers. Conference participants viewed a 
videotape about the nation's most cel- 
ebrated proponent of this view, Jaime 
Escalante. the mathematics teacher at 
Los Angeles' Garfield High who has 
seen hundreds of students from a 
poor Hispanic community through the 
rigors of Advanced Placement calcu- 
lus. The only magic in his incredibly 
successful method is the faith that it 
will work. He demands that his stu- 
dents bring "ganas M — Spanish for 
"desire"- - and the willingness to work 
as hard as is necessary to succeed. 



"Clearly % uv must 
get mathematical 
talent from groups 
that have not sup- 
plied large numbers 
of mathematicians 
m the past: women, 
minorities, and the 
handicapped. This 
is not an issue of 
equity but of 
national prionty. " 
Jaime Oaxaca 
Northrop 
Corporation 
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NEEDED; A NEW APPROACH TO MATHEMATICS EDUCATION 




Other than demo- 
graphic factors, the 
strongest predictor 
of earnings nine 
years after gradua- 
tion from high 
school is the num- 
ber of mathematics 
courses taken. This 
finding, reported at 
the symposium by 
Clifford Adelman 
and Nabeel Alsalam 
of the U.S. 
Department of 
Education, comes 
from a 15-year 
national stuayof 
education and 
career choices. 
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Today voe face an impending shortage of the 
people who toill make a modem economy run, 
women and men who are comfortable with 
quantitative reasoning and estimation, women 
and men who are skilled in mathematics. 



More importantly, we face over- 
seas competitors whose young 
people outperform ours and 
whose economies threaten our indus- 
trial leadership. 

Much of the business commu- 
nity is awake to the danger. In recent 
years, companies have experienced 
shortages of the trained people they 
need. Many more foresee serious 
trouble in the years ahead. 

Mathematics As a Filter 

In the nation's early days, only 
a handful of children aspired to the 
few learned professions that required 
a college education. Most acquired 
the "three Rs" and then returned full- 
time to the farm, workshop, or house- 
hold. The "hard" subjects, including 
mathematics beyond basic arithmetic, 
were used as filters to spot and select 
the ablest few headed for leadership. 

Even today, Zalman Usiskin of 
the University of Chicago said, people 
assume that "if everybody passes alge- 
bra, there must be something wrong 
with the teacher." This notion of math- 
ematics as a "filter" for talent still per- 
vades our schools, even though the 
nation now desperately needs to fos- 
ter, not discourage, every student's 
mathematics potential. 

Persuading America About 
Mathematics 

We cling to attitudes about 
mathematics that we do not tolerate in 
any other subject area. We consider 
an adult who has not done the hard 
work of mastering the other two "Rs" 
an illiterate, and a child who can not 
master them. lazy. We reject the idea 



that reading is "too boring," "hard," or 
"not enough fun" for anyone of normal 
intelligence to learn. But ineptitude at 
mathematics carries no social stigma. 

"Only half of high school kids 
now think science and mathematics 
are important for solving today's prob- 
lems, but 70 percent used to," claimed 
Jaime Oaxaca of Northrop. "We've got 
to change these attitudes," insisted 
Samuel Rankin of Worcester 
Polytechnic Institute. "We know that 
TV reaches the people," added Isaac 
Dvoretzky of Shell Development 
Company. "We need to tell people 
'Math is important, math is doable, 
math is fun.' We need to put money 
into this." 

Mathematics Matters, In the 
Classroom and Out 

Educators now seek to make 
reading relevant to children's lives by 
using texts keyed to their interests 
and vocabularies, even using newspa- 
pers and sports magazines. But the 
standard mathematics curriculum still 
presents, virtually unchanged, a body 
of doctrines dating back to the 15th 
century. It bears very little relation to 
the experience of many children, who 
are given no reason to learn the 
arcane material they are required to 
study except that they will need it in 
the next course. 



"The more kids that 
you get to like 
mathematics, the 
stronger tomorrow's 
work force toill he. 
That's why so many 
business leaders 
have come to this 
conference... %f 
Harold Hodgklnson 
Institute for 
Educational 
Leadership 
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•f )ur schools arc 
:rymc! to test the 
quality into the 
!;ids> We did that in 
mdustnj fifteen 
tjears aqo, una we 
lost ourshtrt. We 
how know that 
we ve yut to hudd 
■n quulitu." 
Sam Webster 
Thxas Instruments 



Relevance can make mathemat- 
ics exciting. Keynote speaker Gerald 
Dinneen of Honeywell, recalling his 
two quite different exposures to calcu- 
lus, noted that in college he took the 
standard course and found it dry and 
rather academic. Later, as a World 
War II meteorologist-in-training, he 
•got a whole new view.* 1 This time, he 
tackled not a school subject but a skill 
he could use to save flyers' lives. The 
same principle will work for today's 
students, he insisted. "We have to 
teach math' matics in terms of its 
applications." 

•The challenge to educators," 
Dinneen said, is to build the under- 
standing that mathematics includes 
problem-solving, reading graphs, and 
interpreting the n ?ws. M Numbers are 
the first step in allowing us to make 
sense of theworld, to understand such 
concepts as IQ, deficit, batting aver- 
age, inflation, or annual percentage 
rate. As consumers or citizens, an 
understanding of numbers is required 
to form intelligent opinions about the 
^bottom line" in any aiea. 

Only by making competence in 
mathematics as natural, as normal, as 
unremarkable, and as desirable as the 
ability to read, will we convince stu- 
dents that learning mathematics is 
both possible and worthwhile. 

Making Mathematics Work for All 
Students 

Traditional, back-to-basics 
teaching prevails in much of the 
nation, partially in reaction to curricu- 
lar experiments of the 1970s. This 
approach mires youngsters in years of 
repetitive drill and reliance on formu- 
las and step-by-step procedures. Why 
not, educators and business people at 
Wellspring asked, use the problems 



EVERYBODY COUNTS 

A Report to the Nation 
on the 

Future of Mathematics Education 
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and problem-solving approaches of 
the workplace to build interest in 
mathematics? Why not use common 
workplace tools such as inexpensive 
calculators to free children so they 
can use their time to explore mathe- 
matics as a method of solving prob- 
lems? Why not make better use of 
computer graphics to help children 
visualize patterns and relationships? 

How Should Mathematics Education 
Change? 

In the MSEB report Everybody 
Counts (National Academy Press, 
1989), the directions in which preco 1 - 
lege mathematics education will 
change in the coming years are identi- 
fied as seven transitions: 

• The focus of school mathe- 
matics is shifting from a dualistic mis- 
sion — minimal mathematics for the 
majority, advanced mathematics for a 
few — to a singular focus on a signifi- 
cant common core of mathematics for 
all students. 

• The teaching of mathematics 
is shifting from an authoritarian model 
based on "transmission of knowledge" 
to a student-centered practice featur- 
ing "stimulation of learning. w 

• Public attitudes about mathe- 
matics are shifting from indifference 
and hostility to recognition of the 
important role that mathematics plays 
in today's society. 

• The teaching of mathematics 
is shifting from preoccupation with 
inculcating routine skills to develop- 
ing broad-based mathematical power. 

• The teaching of mathematics 
is shifting from emphasis on tools for 
future courses to greater emphasis on 
topics that are relevant to students' 
present and futnre needs. 



• The teaching of mathematics 
is shifting from primary emphasis on 
paper-and-pencil calculations to full 
use of calculators and computers. 

• The public perception of 
mathematics is shifting from that of a 
fixed body of arbitrary rules to a vig- 
orous* active science of patterns. 

The Change Process 

"Efforts to bring about lasting 
change/' quoted MSEB Chairman 
Shirley Hill from a draft of Everybody 
Counts, "must proceed steadily for 
many years, on many levels simultane- 
ously, with broad involvement of all 
constituencies at each stage. First 
must come serious discussion; then 
compromise and consensus; finally 
action and change. Even as some 
groups work to improve curriculum 
standards, the teaching profession, 
and assessment practices, other 
groups must help focus the diverse 
efforts of business, industry, govern- 
ment volunteer organizations, and 
educational enterprises on common 
objectives.** 

Education in the U.S. is a dis- 
tributed responsibility. Educators can- 
not create reform alone. "Reform in 
mathematics education will require 
national consensus for action," Hill 
pointed out. The grounds for consen- 
sus are dialogues, begun by educators 
and supported by concerned, influen- 
tial voices outside of education — 
from parent groups* from government 
leaders, and especially from business 
and industry groups such as those 
present at the Wellspring symposium. 




'Our national goal 
must be to make 
U.S. mathematics 
education the best 
in the world 
Nothing less will be 
adequate to fulfill 
our aspirations." 
Shirley Hill 
MSEB 
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Helping Change to Happen 



Change has already begun. Across the country, 
teachers are working toward new and higher 
standards for mathematics programs; 
forward-looking business people are working 
to strengthen mathematics in our schools. 



"Many business/ 
education partner- 
ships are successful 
because they 
address the isolation 
of teachers: from 
each other from 
ideas in the field, 
from what's happen- 
ing in technology, 
from change 
getierally* from 
knowledge about 
the work force, 
from industry. * 
J. Myron Atkln 
Stanford University 



Members of the corporate com- 
munity are active *t every level, 
from national advisory boards 
to individual classrooms. Businesses 
of all sizes and many industries pro- 
vide talent, enthusiasm, expertise, 
advice, equipment and support to stu- 
dents, teachers, and administrators 
from the primary grades through 
graduate school. Cooperation takes 
forms as varied as the forms of 
America's corporations and schools, 
and new ideas continually appear as 
more companies become involved. 
Several Wellspring sessions became 
lively forums for the exchange of 
ideas that are already working in the 
companies represented. Corporate 
participants found much to carry back 
to their boardrooms, offices, and 
plants. 

The following paragraphs 
describe some of the successes 
reported at Wellspring 

Making Service to Education a 
Company-wide Priority 

Throughout America, corpora- 
tions are encouraging their employees 
to serve on local councils, school 
boards, civic groups, and PTAs, and to 
become involved as school volunteers, 
witnesses at hearings, and activists in 
campaigns to improve educational 
programs and funding. Creating a cli- 
mate that values such off-the-job par- 
ticipation requires little in the way of 
organization or investment Nor does 
it force employers to favor certain 
schools or districts over others. But 
when individuals work as both private 
citizens and members of firms 



committed to their communities and 
to the nation's competitiveness, they 
have a double motivation that has a 
powerful local impact 

Digital Equipment Corpora- 
tion's programs provide an excellent 
example. As explained by Mark 
Conway of Digital's Education 
Investment Review Board, "the com- 
pany realizes it cannot afford not to be 
involved in education." Digital cur- 
rently sponsors initiatives in three 
broad areas: 

• educational infrastructure 
(for example, teacher and faculty 
development or equipment and facili- 
ties support); 

• direct student support and 
recognition; and 

• local community efforts, 
employee development and general 
education. 

Building Educational Partnerships, 
Collaborattvat and Coalitions 

Symposium participants, both 
educators and business people, gave 
many examples of the benefits associ- 
ated with relatively permanent active 
linkages between schools and local 
business concerns. 

Tommy Ambrose of Battelle 
Memorial Institute reported that a tax 
proposal to benefit education died in 
Seattle because of opposition from the 
business community. Later, <ts busi- 
ness people became active in partner- 
ships with local schools, they came to 
understand much more clearly their 
own stake in educational excellence. 
Business support for funding 
increases grew. At the same time, 
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"Long-term, sus- 
tained, and system- 
wide changes are 
now in order 
Industry should 
continue to sound 
the alarm about 
how weaknesses in 
education contri- 
bute to our country's 
decline in economic 
competitiveness, 
and should support 
the national goal of 
raising the 
quality of mathe- 
matics instruction 
and student 
achievement — 
particularly for 
underrepresented 
minorities, women, 
and individuals 
with disabilities, " 
W. Ann RaynoMs 
Th* California Stat* 
University 
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"What I ready 
wanted was to have 
a program that was 
a vehicle to help 
young adults under- 
stand the impor- 
tance of their 
education. " 
Phyllis Frankfort 
Academy of Finance 

'7 think there's a 
recognition on the 
part of our corpora- 
tion, and of a num- 
ber of corporations, 
that you have to be 
in for the 
long-term. We've 
been with our pro- 
gram since 1978." 
Harry Greenleaf 
Ford Motor Company 



educators developed better insight 
into the nature and needs of local busi- 
nesses. People who had once seen 
each other as "on the other side* of tax 
and school-funding questions came to 
see that they shared stakes in the 
same community. As Frank Collea of 
The California State University put it, 
these alliances make the people who 
can "pick up the phone and call the 
governor" sensitive to the needs of the 
schools. 

The Los Angeles Educational 
Partnership, supported by hundreds of 
local businesses, provides a wide vari- 
ety of services and resources that in 
four years have reached over 3,000 
teachers in 550 schools. It offers small 
grants that permit teachers to develop 
creative classroom projects, and then 
publicizes the results through work- 
shops, a catalog, and an annual event 
to recognize innovators. It helps inner- 
city high school mathematics teachers 
through grants, workshops, and 
improved planning. It reverses the 
growing isolation between the public 
schools and the broader community 
by training principals to be effective 
communicators. It supports the 
Academy of Finance that trains high 
school students for financial jobs 
through special courses and summer 
internships. 

The Corridor Partnership for 
Excellence in Education serves a tech- 
nology-rich region of Chicago's west- 
ern suburbs that includes two major 
national laboratoiies, Argonne and 
Fermi, and corporations like AT&T and 
Amoco. Partnership activities include 
running a three-year NSF-funded pro- 
gram to teach teachers critical mathe- 
matics skills and placing teachers in 
corporate summer jobs. Along with the 
Illinois Council of Teachers of 
Mathematics, the Partnership spon- 
sors a Presidential Awards Progran to 
recognize outstanding teaching. It also 
took an active role in founding the 



Illinois Mathematics and Science 
Academy, a specialized high school. 

Many partnership projects are 
underway in cities and towns across 
the country. More are always needed. 
Though not all have been uniformly 
successful, by combining and coordi- 
nating local needs, local resources, 
and local creativity, partnerships have 
allowed businesses to help education 
according to their own capacities and 
priorities. 

Supporting National Programs Aimed 
at Upgrading Mathematics 
Instruction 

Corporate and private founda- 
tion support have been key resources 
in helping develop and implement pro- 
grams whose scope extends beyond 
local concerns. The Amoco Founda- 
tion, for example, has provided $6.4 
million since 1983 to the University of 
Chicago School Mathematics Project, 
a 6-year effort to develop a compre- 
hensive new curriculum in mathemat- 
ics for all students from kindergarten 
through 12th grade. Joining in this 
effort have been the Carnegie 
Corporation of New York, 
Citicorp/Citibank, Ford Motor 
Ccmpany, the General Electric 
Foundation, the GTE Foundation, and 
the National Science Foundation. 
Other Amoco grantees include the 
National Action Council for Minorities 
in Engineering and the Principals 1 
Scholars Program. 

Informing Educators About the 
Workplace 

Teaching mathematics through 
applications requires a kind of hands- 
on knowledge of workplace conditions 
that most teachers lack but that the 
business community has in abundance. 
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Faculty member Mare 
Taagepera of the University of 
California, Irvine (UCI) reported that 
representatives of local schools and 
representatives of local corporations 
including Chevron, Ford Aerospace, 
McDonnell Douglas Astronautics, and 
a number of smaller companies, meet 
regularly as the UCI Science Education 
Advisory Board. Together they 
designed "Modern Technology," a col- 
lege course to keep teachers abreast of 
technological change. Other projects 
include one-day research update clin- 
ics and summer-long science institutes 
for teachers. 

Real-world problems from local 
businesses can make challenging and 
illuminating class projects and assign- 
ments, as shown by successful courses 
at the Claremont colleges, Clemson 
University, Oklahoma State University, 
and Rensselaer Polytechnic Institute. 

Corporate advice can also help 
colleges decide which programs to 
offer. Symposium participant Samuel 
Webster of Texas Instruments 
reported that a Texas junior college 
scrapped plans for a program to train 
robotic repair technicians, "a job of the 
future," when informed by his com- 
pany that tt we only employ about ten 
worldwide." 



Giving Teachers and Students 
Opportunities for Workplace 
Experiences 

Experiences can range from 
one-day plant visits to ongoing employ- 
ment programs. Work-study and 
internship programs can keep young 
people in the mathematics "pipeline" 
by showing the opportunities awaiting 
the mathematically trained. Summer 
jobs for teachers, involving serious 
work commensurate with their profes- 
sional status, can keep able people in 
the classroom by ending their intellec- 
tual isolation, enriching their under- 
standing, and enhanc 5 ig their income. 
Such programs, however, must be 
carefully designed to keep good teach- 
ers teaching and not to "cream" the 
most able into better-paying corporate 
jobs. Up to now, Howard Adams of the 
National Consortium for Graduate 
Degrees for Minorities in Engineering 
(GEM) noted, "industry seems deter- 
mined to eat its own seed corn" by lur- 
ing fine teachers permanently out of 
the classroom. 

Providing Lecturers and Equipment 
to Schools and Colleges 

Although companies, especially 
those in high-technology sectors, have 
long provided lecturers, visiting 



researchers, and equipment to col- 
leges and universities, they have been 
slow to recognize the value of doing 
something similar in the schools. 
William Linder-Scholer of Cray 
Research reported that Cray now 
encourages employee role models, 
especially women and minorities, to 
speak with school groups about the 
mathematics needed at work. Tandy 
Corporation, according to William D. 
Gattis, provides schools with comput- 
ers. Many other companies make simi- 
lar contributions, both financial and 
in-kind, ranging from science fair 
judges to laboratory equipment. 

Encouraging Retirees to Consider a 
Second Career as Teachers 

At centers from San Diego to 
Glassboro, the National Executive 
Service Corps (NESC) is training and 
placing military and corporate retirees 
as high school mathematics and sci- 
ence teachers, tapping a huge but 
almost untouched national resource, 
the 50,000 scientists and engineers 
who retire each year. Although only a 
few years old, the program already has 
"graduates" sharing their maturity and 
practical experience with students in 
North Carolina, California, 
to uiecticut, and New York classrooms. 

Another NESC program recruits 
volunteer scientists and mathemati- 
cians to aid teachers. Reports of sue 
cess have already come from White 
Plains, New York; Camden, New 
Jersey; and Baltimore, Maryland, 
according to Dorothy Windhorst, a 
Pfizer executive currently seconded to 
the NESC. 

For companies across America, 
efforts like these represent, in the 
words of Mark Conway of Digital 
Equipment, "little more than common 
sense." He sees a "new level of com- 
mitment, and a sense of urgency 
regarding the importance of educa- 
tion" throughout his company. 



ERLC 



' B BEST COPY AVAILABLE 



What Employers Can Do 



Get more Involved! 

• Understand how 
and why nmthemat- 
cs education needs 
:o change 

• Step up your local 
prcamms; commu- 
nicate ' 'ndquarters 
prion, j to local 
■nanagcrs 

• Expand your cor- 
porate educational 
port folio to include 
national and 
regional, as well as 
local, activities 

• Sustain involve- 
•i nt over the long 
term 

Got others Involved! 

• Carry the message 
of your activities to 
other forms: share 
information about 
what ivorks 

• Analyze your 
icork force needs: 
communicate these 
needs to educators 

• Panicipate in 
local and regional 
coalitions and part- 
nerships: recruit 
other firms 

Help educator* per- 
suade the nation! 

• Link corporate 
efforts to the 
national reform 
agenda; voice your 
support for reform 
to policymakers at 
all levels 

• Support loeai and 
national public 
information efforts 
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" .We must ally cor- 
porate Amenca to 
the reform effort 
undencay in mathe- 
matics education. 
We don't want 
reforms to stall as 
public attention 
wanes or shifts.." 
John Walsh 
Boeing Military 
Airplanes 



Although current corporate involvement is 
extensive, the continuing and pressing need to 
improve mathematics education in the nation's 
schools and colleges caused participants to ask 
"what more can employers do? 9 ' 



Discussions toward the close of 
the symposium provided 
directions in which answers may 
be found. 

Stopping Up Local Involvement 

As John D. Macomber suc- 
cinctly expressed it in his closing 
address, "The first priority is to extend 
corporate involvement at the local 
level." The objective of reform efforts 
is to make sure that every mathemat- 
ics class in the nation, from kinder- 
garten on, better reflects both what 
educators know about teaching and 
learning mathematics, and what 
employers and employees know about 
the world of work. Progress will be 
based, in large part, on local collabora- 
tion and support for teachers and 
administrators from business and 
industry. 

The primary role of industry 
should be to encourage and support 
the efforts of the teaching profession 
and school administrators, rather than 
to attempt direct intervention in the 
professional development of teachers 
and administration of schools. At the 
same time, the corporate community 
needs to be assured that its collective 
efforts add up to something, and that 
mutually consistent directions are 
being pursued by educators nationwide. 

Changing Public Attitudes 

Another key to increasing inter- 
est and success in mathematics is fun- 
damental change in public attitudes. It 
was pointed out in discussion that cam- 
paigns to change public attitudes can 
be conducted locally as well as nation- 
ally, and that public information efforts 



can build on established corporate 
media campaigns in many useful and 
effective ways. 

Corporate America can have an 
enormous influence, whether by active 
example or by omission, on the value 
messages that reach children and their 
parents through the media — particu- 
larly through television. As Harvey 
Long of IBM pointed out, television 
programs that ridicule serious stu- 
dents as "nerds" have at least the tacit 
approval of their corporate sponsors. 
The same can be said of programs in 
which adults project the M I was never 
any good at math" attitude, thereby 
suggesting to young people that it 
does not matter whether or not they 
learn mathematics. If those values are 
seen as threats to the health of the 
nation's economy, corporate leaders 
have the power to change these insis- 
tent and cumulatively negative messages. 

Influencing Public Policy 

Individual business and indus- 
trial organizations, as well as business 
associations, need to be made aware of 
the tftgent need to revitalize mathe- 
matics education and must be stimu- 
lated to take action. 

As Thomas Sciance of E .1. du 
Pont de Nemours & Company 
expressed it "One thing we hope will 
come out of meetings like this is a way 
of persuading some of the national 
business organizations that already 
exist to take an interest in mathemat- 
ics education, and to bring these facts 
to the attention of the right people and 
actually influence policy." 



"The piece that's 
missing is the trans- 
lation of the needs 
y ; business and 
industry to the edu- 
cation community, " 
William Gattls 
Tandy Corporation 
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Meeting with the President 

A proposal advanced at one ses- 
sion was to organize a meeting of cor- 
porate leaders with President Bush, to 
persuade him as the "Education 
President" to join forces in changing 
public attitudes that now deprive our 
nation of so much of its potential intel- 
lectual power. It was noted that the 
greatest challenge is to change nega- 
tive attitudes about mathematics. 

Reaching Local Management 

The value of reaching larger 
corporations at both headquarters and 
local levels was also a topic of discus- 
sion. Some participants were of the 
opinion that if one involved the top 
hierarchy of a corporation, it would 
likely result in involvement being 
encouraged at all of the company's 
local facilities. Others argued that, in 
practice, such impacts were unlikely to 
spread beyond headquarters, and that 
corporations which have enlightened 
leadership policies about education 
must devote far more effort to ensur- 
ing that these understandings reach 
local managers. 

Sustaining Corporate Involvement 

A number of participants 
emphasized the importance of sustain- 
ing corporate educational activities 
over relatively long periods of time. 
There are several factors, ranging 
from perceived need to maximize 
short-term returns to fear of leveraged 
buyouts, that work in concert to limit 
corporate capacity to sustain attention 
to matters not impacting the immedi- 
ate bottom line. Participants suggested 
that corporate attitudes will have to be 
changed, as will those of the general 
public, if sustained corporate attention 
10 education is to be achieved. 
Changing corporate attitudes will 
require strong national leadership. 



Extending Existing Activities 

Symposium participants empha- 
sized that the highest priorities for 
future corporate involvement should 
be: (1) extension of activities to more 
classrooms and schools, to more com- 
panies, to more geographical areas; 
and, (2) coordination of activities 
nationwide to increase overall effec- 
tiveness. Planning will need greater % 
emphasis than the continual search for 
new and different mechanisms for 
industry/ school cooperation. 

Sharing Information 

The need to share information 
about education reform efforts, and to 
learn from experiences in involvement 
and partnership, were mentioned by a 
number of participants. One example 
discussed was that of the Triangle 
Coalition for Science and Technology 
Education, a network of national, 
regional, and local groups from busi- 
ness, science and engineering, and 
education. The point was made that a 
more specialized resource, focused on 
mathematics education reform efforts, 
is undoubtedly needed. Mark Conway 
of Digital Equipment Corporation men- 
tioned that one way the symposium 
had been helpful was in acquainting 
him with a variety of useful projects in 
mathematics education. 

Informing Educators about 
Workplace Needs 

Corporate links to mathematics 
education have never been strong. 
Consequently, many mathematics edu- 
cators need opportunities to learn 
more about mathematical thinking in 
the workplace. Often this effort first 
involves getting employers themselves 
to better understand exactly what their 
work force needs are. Quantitative and 
problem-solving skills, along with liter- 
acy, are most often cited by employers 
as crucial in today's — and tomorrow's 
— workplace, but often little thought 



has gone into understanding precisely 
what new employees should know and 
be able to do. 

Companies in many local set- 
tings are involved in conveying to edu- 
cators a sense of the workplace and 
their work force needs, whether by 
developing work-related problem sets 
with teachers, or by bringing teachers 
or students into the workplace as sum- 
mer interns. However, at the national 
level it is vital that business and indus- 
try also spearhead an effort to come to 
better understandings of the work 
force needs of major employing sec- 
tors, and to convey those understand- 
ings to educational leaders. 

Implementing a National Game Plan 

Symposium participants repeat- 
edly emphasized that the unity of pur- 
pose and coordinated action seen in 
the current reform effort in U.S. math- 
ematics education present an unusual 
opportunity to the corporate commu- 
nity — an opportunity to link corpo- 
rate activities to the reform movement, 
thereby assuring that human and dol- 
lar resources are used efficiently with 
significant long-term impact. 

In her remarks near the begin- 
ning of the symposium, MSEB 
Chairman Shirley Hill described the 
national strategy being employed by 
the mathematics education community 
as "national goals with local implemen- 
tation." William Dennis of the National 
Federation of Independent Business 
later remarked, "We need to think 
nationally and act locally." 
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The Wellspring symposium conveyed a sense of the abundance of opportuni- 
ties for collaboration between the corporate and education sectors, many of 
which are being turned into realities at local and regional levels. But beyond 
these efforts, there was a feeling of something missing: a mechanism for 
national leadership and coordination specifically designed to help corporations 
fit their mathematics education activities into a larger national strategy. 

In his closing remarks, John Macomber proposed the formation of a 
Corporate Council for Mathematics Education under the auspices of the 
National Research Council: 

"And. finally, for some of you I have a real challenge. Join us in our effort 
to provide national leadership for corporate involvement in improving mathe- 
matics education. In the next few months we should form a Corporate Council 
for Mathematics Education, to enlist and coordinate business and industry sup- 
port at all levels nationwide..." 



' ;/// us...:n :vi)rmc 
::tic*mtt) tor 
>rnnm!c i n voire- 
•/(•;/; a-, nnomnna 

'UillWHHlttCS 

• aucutinn... U) enlist 
no etmnunaie hush 
.ess una inti'isin* 

import (it ail leveis 

tnomenie. " 
John D. Macomber 
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